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Abstract 
Enterprise's growth is a dynamic process. The factors of enterprise development are changing all the time. For this 
reason, it is difficult to study management entropy growth-oriented enterprises from static view. Its characteristic is 
the business enterprise growth stage, and puts forward a kind of measuring and calculating model based on enterprise 
management entropy for business scale, the enterprise ability and development speed. According to entropy measured 
by the model, enterprise can adopt revolution measure in the moment of truth. It can make the enterprise avoid crisis 
and take the road of sustainable development.     
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1. Introduction  
Enterprise is the base of economy; its growth is the premise of economic gain. The economic 
sustainable, stable, healthy development depends on enterprises’ sustainable development. From 
foundation to bankruptcy, enterprise will experience a series of developing stages. Generally, for the 
enterprise’s sustainable development, the lifecycle of enterprise is divided into five stages: generation, 
growing up, ripening, declining, and death (Ichak Adizes, 1979). In each stage, enterprise is influenced by 
all kinds of factors, such as system, organizational structure, channel of information, environmental 
change, policy, staff factor, culture and so on (Peiyu Ren, 2001). Growth stage is the critical period, when 
enterprise is rising. The size, developing speed and capability of enterprise are all changing rapidly. 
Because  of lacking effective control and management, f growth enterprises decline and fall. Therefore, 
the research of discipline of enterprise growth is very important. Currently, all kinds of theories of growth 
stage are too confused and hard to operate, which can not reflect truly the process and characters of 
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enterprise growth. In this paper, entropy theory is used to make research of enterprise growth. By 
measuring the entropy of enterprise growth stage, it will supply theoretical direction for enterprise growth. 
Since 1865 Clausius put forward the conception and theory of entropy, it has been applied in different 
branches of knowledge by many scholars. As the same, many scholars lead the idea of entropy into 
management, and pose the conception of entropy (Peiyu Ren, 1998). Entropic management is a 
measurement of information deliver efficiency and resistance loss during the course of management 
delivery, which is a turn rating judgment of management system’s material, energy and information turn 
to management function. In a relatively closed organize movement, any manage organization, institution, 
policy and method, for entropic management, it appears a non-reversed process that is valid energy 
gradually reduced, while valid energy continually increased. At present, scholars’ study for management 
entropy mainly focuses on effect elements inside and outside the enterprise (Peiyu Ren, 2001; Xingguo 
Liu, 2003), for example corporate culture, excitation mechanism, management structure, strategic 
management. Therefore, the research of management entropy basically belongs to static analysis.  
2. Types of management entropy 
2.1 Theory  Bases 
According to principle of increase of entropy and its application production, we can regard entropy as 
state function of system. The more entropy the system has, the more uncertain the system is. In view of 
the reason above, the paper lists several factors below which affect entropy of the system:   
1) The number of factors made up the system (the scale of system). When other things being equal, 
the system scale is larger, the entropy is larger.  
2) Types of factors and the relation between them (complexity of system), the relation between the 
factors in the system are more complicated, the entropy is larger.  
3) The number of useful information in the system (certainty of system). The system has less 
entropy if it has more useful information.  
4) The speed of absorbing information from outside (stability of system) is relative directly to the 
ability of acceptance. If the speed of development goes beyond the ability of adaptation, the 
entropy increases. 
2.2 The Analysis of Rypes of Management Entropy in Growing Enterprise 
According to the theory above, the entropy can be reflected by scale, complexity, certainty and 
stability of the system. As a system, the entropy of enterprise may be influenced by all kinds of factors 
such as institution, organizational structure, and channel of information, environmental change, policy, 
staff, and culture. Inordinately, these factors affect the enterprise. According to the characters of growing 
enterprise, this paper refines mainly three targets: scale, operation capacity and developing speed of 
enterprise. The three aspects have their own emphasis, and they are interrelated and inalienable. The 
enlargement of enterprise scale is the premise of development speed of enterprise, and the increasing of 
development speed also helps enlarging the scale. With the help of strong abilities, enterprise can become 
stronger and larger. The enlargement of economy scope, which stands for enterprise strength, also helps 
the enlargement of enterprise scale and the increasing of development speed. 
1) The scale entropy of enterprise. As an organization system, its factors have different hierarchy 
and function structure. It has various relations between these factors, that is to say enterprise system is 
uncertain. Along with the enlargement of enterprise scale, the factors become more and more. The 
number of the factors made up the enterprise system, that is enterprise scale, affects the entropy. When 
other things being equal, the system scale is larger, the entropy is larger. That is scale entropy of 
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enterprise system, which indicates the entropy generated from the adaptable degree of enterprise toward 
internal and external environment during the process of growth. The sub-factors, which affect the scale 
entropy, mainly include enterprise ability, management coordination, operation resource, and external 
environment. 
2) The ability entropy of enterprise. They are the abilities of market survive and operation 
management, that are the structure, extension and strength of core capability. With the constant growth, 
external information and the factors in the enterprise system become more and more. Effective 
coordination of these factors asks enterprise for higher requirement. Only more and more information 
goes into enterprise, the degree of coordination between all kinds of information is high and the entropy is 
small. The sub-factors, which affect the ability entropy, mainly include operating management, adaptation 
ability, and external environment. 
3) The speed entropy of enterprise. The development of enterprise can be regard as absorption and 
fusion of all kinds of information, funds, matters and staff. When the enterprise grows rapidly, it has all 
kinds of phenomenon such as the number of staff, funds, sale performance and expanding growth. The 
speed of development will influence directly the efficiency of business management and coordination 
between  each department. The problems of weak ability of market response and high operating costs will 
grow into positive entropy which restricts seriously the development of enterprise. Only when the ability 
of adaptation fits the speed of development, the entropy of enterprise can keep smaller level. The sub-
factors, which affect the speed entropy, mainly include market response ability, stability, and 
management efficiency. 
The entropy increasing (or decreasing) in the process of business growth is called management entropy. 
The three influencing factors play a key part in changing the entropy of enterprise, so we can know the 
discipline for change by measuring scale entropy, capability entropy, and speed entropy. 
3. Measuring modle 
In informatics, the computing formula of entropy of information is:    
∑
=
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n
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log    ]),1[( nii ∈=  
In the formula, indicates that the probability of some kind of state in some testing is Pi (K is 
undetermined constant), the information content it supplies is entropy S. Based on the theory, we can 
deduce the formula of management entropy. The assumed conditions of establishing management 
entropy’s mathematical model include: the first, organization is the isolated system which is relatively 
independent and closed. It seldom exchanges information, energy and matter with the environment; the 
second, the energy are different in organizations, and they are in unbalanced state. The entropy increasing 
(or decreasing) of certain factor in each stage can be expressed as: 
∑
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In the formula, KB is coefficient of the management entropy. In particular activities of enterprise, KB 
indicates increased cost toward each increased income, that is the relative value of industry ΔC /ΔE.  t  
indicates  the sub-factors contained in the influence factor, δt   indicates the probability of change of 
business entropy and ∑δt= 1. In practice, δt  indicates the score and it can be determined by Delphi 
Method. 
1) The measure of scale entropy. The entropy of the sub-factors can be expressed as: 
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In the formula, KB   is the coefficient of management entropy.  r   indicates all kinds of sub-factors,  δ
r  indicates the probability of change of business entropy and ∑δr= 1 
Because it also has interaction between each sub-factor, mathematical formula of the speed entropy 
can be expressed as: 
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In the formula,  r   indicates all kinds of factors which affect the speed entropy of enterprise, μr is the 
inter-influence matrix between each sub-factors, λr   is the weight of the influence factor brought into the 
enterprise. 
2) The measuring process of business management entropy 
Firstly, list each sub-factor, which affects scale, business capability and speed, to analysis their 
positive and negative effect. For example, we choose business ability and external system environment to 
be positive influence factors. Negative factors include declining management efficiency, high operating 
costs and losing intangible resources.  
Secondly, give a mark to the influence of each sub-factor. Generally, we adapt Delphi Method. The 
expert group can determine level and score of each target according to the practical situation of specific 
enterprise. They will definite the numbers of δi , δj , δr . 
Thirdly, make the scores of each sub-factor substituted in the formula of measuring scale entropy:  
∑
=
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1
δδ  then obtain the scale entropy of enterprise. According to the method, we can 
get ability entropy and speed entropy of enterprise. Furthermore, by the marginal concept, we can know 
that marginal management entropy is the change of business entropy caused by the little change of time. 
Thus we can get the coefficient of management entropy: ,ti Lnds δ−=  tds  shows the entropy 
increasing (or decreasing) which comes from sub-factors’ action on the enterprise growth.   
Fourthly, establish the matrix of business management entropy S , the matrix of inter-influences from 
each sub-factor μ , and the matrix of weight of sub-factors λ . 
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Fifthly, get the business management entropy Si by multiplying S by μ and λ. 
),,( 21 ni dsdsdssS "=⋅⋅= λμ  
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Sixthly, according to the previous steps, we can get the scale entropy, ability entropy and speed 
entropy. By means of Delphi Method, the weight of influence powers of business development can be 
expressed as Pi. At last, we can estimate the entropy of the influence factors: 
)3,2,1,1(
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iNqQ   The value of ∑S   reflects whether the 
degree of the current business development is suitable or not. When ∑S < 0, it indicates that the business 
takes advantage of each positive sub-factor effectively  and adequately, then minimize its business 
management entropy. When ∑S = 0, the increasing entropy tend to cancel the decreasing entropy, the 
business development is not obvious. When ∑S > 0, the negative sub-factors  are stronger than the 
positive ones. The business entropy increases.    
4. Application of measure modle 
1) The structure of the model of management entropy can estimate the states of every stage and 
reflect dynamically the change discipline of internal states. When the business is in a certain stage, we can 
judge the state of the business by estimating the value of management entropy. For example whether the 
growth scale is suitable or not, whether the structure is stable or not, whether the speed of growth is 
reasonable or not. For the growing business, it is very important to recognize their current situation. The 
measurement of management entropy can tell the business to find potential crisis. Help them to make 
corresponding measure promptly, seize the favorable change opportunity and avoid losing good 
development opportunity. 
2) If we can estimate all kinds of management entropy in different stages, the result will support 
theoretical direction for development strategy of the business. The scale entropy, ability entropy and 
speed entropy can describe the state of business from different angles. The value of S Q ,  Sq ,  SN  can 
reflect the different results of management decision. When ∑S < 0, the current scale of business is 
correspond with the operation ability and resource. The business should keep current scale or enlarge it 
properly. When ∑S = 0, the business has little result if it change current scale. When ∑S > 0, the current 
scale has goes beyond the control range of business, so we should eliminate properly the business scale. 
As to Sq , SN , we can determine them in proper order. 
3) The measurement of management entropy can support various kinds of specific measures which 
can raise the management efficiency. For example, the scale should fit the operation ability and 
coordination ability. The value of maximum entropy would be high when the scale of system is large. So 
we should reduce the scale of system and have better troops and simpler administration, specially the 
organization structuring. 
To decrease the ability entropy of business, the staff of business should have obvious responsibility, 
power and interest, specially the responsibility. In the business, everything has specific person in charge. 
It should stop disputing over trifles and shuffling. The business should set effective limit on the staff. 
Information channel, such as the information of product marketing, raw materials and equipment 
information, should be complete, clear and shortcut. To achieve the purpose, we should have full-time 
messengers, complete management element task and advanced management information system. These 
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factors are basic qualities to decrease the entropy of business. The big pot system is a typical kind of 
high-entropy allocation pattern. At work, the business should try its best to make the best use of talents 
fully on the basis of every person’s character and specialty. Let each person do his best and draw the 
strong points of others to offset their own weakness. Get out of the big pot system of allocation and 
equalitarianism.  
At last, the business should try to seek a kind of low entropy state – tacit agreement. In the business, 
the causes of low efficiency, overstaffed and wrangle is mainly unclear responsibility and fuzzy work 
limit. That is to say, the system components have serious uncertainty and. The number of information is 
not enough. On the other hand, not only the staff in groups or business knows what they should do, but 
also they know how to do. Because of this, the system is determined completely. It can reach a kind of 
low entropy state – tacit agreement. It is not easy to reach this state but the business should promote and 
seek it. 
References 
[1]Wanhua Qiu. (2002) The entropy of decision and application of management, China Machine Press  
[2]Huili Yao, Yunxia Yu. (2008) Entropy description and evaluation model of enterprise expansion ratio based on the 
management entropy, Science and Technology Management Research  
[3]Shiyou Ao, Yu Ma. (2009) Reconstruction of External Factor Evaluation (EFE) Matrix Based on the Model of Management 
Entropy, Journal of Sichuan University  
[4]Peiyu Ren, Li Zhang, Yong Song. (2009) The theory of management entropy, management dissipative structure and their 
function in business organization and decision-making based on the science of complexity, Management World 
 
 
